Background: Return to work (RTW) after long-term sick leave can be a long-lasting process where the individual may shift between work and receiving different social security benefits, as well as between part-time and full-time work. This is a challenge in the assessment of RTW outcomes after rehabilitation interventions. The aim of this study was to analyse the probability for RTW, and the probabilities of transitions between different benefits during a 4-year follow-up, after participating in a work-related rehabilitation program. Methods: The sample consisted of 584 patients (66% females), mean age 44 years (sd = 9.3). Mean duration on various types of sick leave benefits at entry to the rehabilitation program was 9.3 months (sd = 3.4)]. The patients had mental (47%), musculoskeletal (46%), or other diagnoses (7%). Official national register data over a 4-year follow-up period was analysed. Extended statistical tools for multistate models were used to calculate transition probabilities between the following eight states; working, partial sick leave, full-time sick leave, medical rehabilitation, vocational rehabilitation, and disability pension; (partial, permanent and time-limited).
Background
Return to work (RTW) and sick leave are often used as a measure of health and recovery after work-related rehabilitation programs [1, 2] . However, the way RTW is measured varies between studies, and comprises different measures like; proportion of individuals that are working, number of sick-leave days or number of sick leave episodes, at follow-up. Thus there is no clear agreement among researchers about how sick leave and successful RTW should be measured [1, 3] . Furthermore, when analysing and presenting data on RTW, there are several conceptual and methodological challenges [1, 2, 4] . For example, working part-time may be a common outcome after sick leave and not always asked for or sufficiently considered in the analyses and presentations. Practice and legislation on partial social security benefits differ between countries and make comparisons difficult, and may necessitate improved or more harmonized sick leave data, at least in the Nordic countries [5] . RTW is a complex, and sometimes long-lasting process, where the individuals may be in multiple and recurrent states; i.e. receiving different social security benefits or working, and over time they may shift between these states [2] . Therefore analyses of multiple longitudinal and repeated events are required for better understanding of the RTW-process [3, 6] .
The costs and burdens of long-term sick leave are substantial both for the individual, the employer and society [3, 7] . Medical diagnoses related to mild or moderate mental health problems and musculoskeletal conditions, are the most common diagnoses for long term sick leave and disability pension in Norway [8] [9] [10] [11] , and in other European countries [12] . These diagnoses are often characterized more by symptoms and distress, than by consistent demonstrable tissue abnormalities [13, 14] , and are often based on the patients' own reports of pain and complaints [15, 16] , and may be classified as subjective health complaints [13, 15, 16] . For some it may be experienced as an increased burden when there are no objective findings to explain their symptoms [17] . Research on work-related rehabilitation emphasize the importance to be seen, heard and taken seriously by the professionals, for individuals on long-term sick leave [18] . The increase in long-term sick leave and disability pension is not due to ill health alone, but could be related to changes in working life and health expectations [8] . Length of the sick leave and the possible burden of being out of work should also be emphasized in the outcome measures, made visible in form of transitions and shifts [1, 12, 19] . Further when the purpose of a study is to analyse the effects of different treatments or rehabilitation efforts, partial recoveries should also be considered, along with full-time return to work [1, 19] . There is still limited knowledge of the long-term occupational status for patients after participation in work-related rehabilitation [3, 20] . This may in part, be due to the different challenges described above. Outcome measures in follow-up studies on RTW tend to distinguish only between those working full-time and those not working at all, at a particular point in time [19] .
In a follow-up study of low back pain patients, Lie and colleagues [1] applied statistical tools for multi-state models, synthesizing the transition intensities between three different states the patient could be in, after an intervention; recovery (return to work), sick leave benefits, or disability pension. In this article we have extended the model to include eight different categories for sick leave benefits or return to work. Data on different partial or full-time benefits were obtained from national registers of The Norwegian Labour and Welfare Administration. In this study we included patients on long-term sick leave benefits that were diagnosed primarily with mental and musculoskeletal diagnoses. The objective of the study was to describe the complexity of the RTW course in a 4-year follow-up period after an inpatient, interdisciplinary work-related rehabilitation program, analysed with tools for multi-state models [2, 21, 22] .
Methods
Participants 584 patients (383 women (66%) and 201 men (34%), mean age 44 years, (SD = 9.3); age range 22 -66 years) that had participated in a 4-week inpatient workrelated rehabilitation program in 2001, were included in the study. All the participants were on different sick leave benefits (mean duration 9.3 months (SD = 3.4) range: 0 to 61 months) before their arrival at the rehabilitation clinic, and had a mental (47%), or a musculoskeletal (46%) diagnosis. 7% had other diagnoses. 25% had received benefits for more than 12 months. During the last year before arrival to the rehabilitation clinic, the majority had only one sick leave episode (79%), and the maximum number of sick leave episodes was three. Most of the participants were on fulltime sick leave (71%), but 17% were on partial sick leave before inclusion.
The patients ended their stay at the rehabilitation clinic between January 14, and December 23, 2001 . The continuous register data was obtained for all participants from departure until December 30, 2004 . During the 4-year follow-up period 6 participants died, 2 received early retirement pension, and 2 participants had passed the age of 67 years and received ordinary retirement pension, at which time these observations were censored.
All of the participants had given informed consent to participate in a follow-up study. All principles in the Helsinki declaration were followed. The Medical Ethics Committee, Region South, in Norway, and the National Social Science Data Service approved the project.
Interdisciplinary work-related rehabilitation
The intervention program was a 4 week, inpatient, interdisciplinary rehabilitation program, taking place at a national occupational rehabilitation clinic. A combination of individual and group based interventions, which included physical activity, education, and cognitive behavioural modification were offered. The goal of the program was to improve the level of physical and mental functioning, improve the ability to work, and increase the likelihood of return to work for individuals on longterm sick leave benefits. Before finishing the rehabilitation program, a detailed RTW plan was developed in a collaborative effort between the patients and the interdisciplinary team. This plan could include participation from several stakeholders outside the rehabilitation setting, e.g. different health care providers, the work place, and the local Labour and Welfare Administration office, including the labour marked agency.
Measurements
Socio-demographic data was obtained from the patient journals, and included gender, age, medical diagnoses and baseline-data regarding sick leave length and different applied benefits in a certain period, before the patients were enrolled into the rehabilitation program. In this study we only had access to the main diagnoses; however it is recognized that the majority of patients had several diagnoses. The socio-demographic data was combined with register data from The Norwegian Labour and Welfare Administration. The disbursements to individuals on different benefits are based on these registers, therefore the obtained data is considered to be complete. The register included data on each individual, with all benefits, which included a start, and end date on each benefit. Since the register contains sparse data on whether a person is actually working or not, work was defined as the time gaps with no benefits. Unfortunately we have no information if these time gaps could be unemployment benefits.
In Norway the employer pays the compensation for the first 16 days of a sick leave period, thereafter The Labour and Welfare Administration pays it. Sick leave days compensated by employers were not included in these analyses. During the first year on sick leave, the compensation constitutes 100% of the work salary. If the employee has not RTW after one year, the individual on sick leave will receive a rehabilitation allowance, either medical or vocational rehabilitation, which constitutes approximately 66% of the salary. To be eligible for medical rehabilitation allowance, there must be a certain probability to recover after medical treatment. Vocational rehabilitation allowance is granted for individuals that may benefit from vocational guidance to RTW, e.g. work training or professional re-education. An employee cannot be discharged due to sick leave; these legislations are especially strict during the first 12 months. In the Norwegian welfare system it is possible to be working part-time and at the same time receive social security benefit. Partial sick leave and partial disability pensions are the most common combinations with part-time work. Disability pension with a time limit from one to four years was introduced in Norway in January 2004, and was phased out in 2010.
Main outcome
The main outcome in the study was being in any of the following eight states or benefits; 1) working, 2) partial sick leave or partial medical rehabilitation allowance, 3) full-time sick leave, 4) medical rehabilitation allowance, 5) vocational rehabilitation allowance, 6) partial disability pension (both time-limited and permanent), 7) timelimited disability pension, and 8) full-time permanent disability pension (see Table 1 ). The part-time sick leave included partial sick leave benefits from 20 to 90 percent, whereas for part-time rehabilitation allowance and disability pension it is a 50% lower limit.
Statistical methods
The official register data included separate data files on sick leave, medical rehabilitation allowance, vocational rehabilitation allowance, time-limited disability pension and permanent disability pension. The files were merged together to form one complete event history (counting process) file, however overlap could occur between start and end date for some registered benefits in this merged file. We considered the benefits and working as ranked in accordance with Table 1 . Thus individuals registered simultaneously on several overlapping benefits were considered to be in the highest ranked state according to Table 1 ; e.g. an individual registered with DP, and that at the same time was registered with a sick leave benefit, was considered to be on DP. Ideally overlap in the registers should not occur for full-time benefits; however combinations of partial benefits may occur in the registers when appropriate. Due to the ranking, we have not included data from the state with the lowest rank in the analysis; e.g. an individual registered on PDP, which at the same time was also registered on 100% medical rehabilitation allowance, was considered to be on PDP. This means also that for all partial benefits, we have not included information from the other registered benefit, thus individuals could be at work or on other partial benefits with a lower ranking according to Table 1 .
Extended statistical tools for multi-state models were used to calculate conditional transition probabilities between the different states. The calculation of the conditional transition probabilities was based on non- homogenous Markov chains, calculated from nonparametric transition intensities, according to Aalen and Johansen [23] . The conditional transition probabilities give the probability to be in either of the eight states at follow-up, conditioned on which state the individual was in at baseline. The unconditional state probabilities gives the probabilities to be in either of the eight states at follow-up, regardless of which state the individual was in at baseline, also taking into account that all possible pathways and transitions between the different states are possible during the follow-up. The data was analyzed using custom made routines in the statistical package "R" [23, 24] .
Results
Only 10% of the participants returned directly to fulltime work after they had completed the rehabilitation program, i.e. no registered benefit in the official registers. The proportion of participants that returned to work, increased rapidly to 40% during the following year (see Table 2 ). The increase continued up to 51% at 4-year follow-up. A total of 71% of the participants were on sick leave immediately after departure from the rehabilitation clinic; 20% of these were on partial sick leave. There was a substantial decrease in participants on full-time sick leave, from 52% at departure to 4% at one year follow-up. After two years follow-up, the annual proportion on sick leave had increased to 8%. At 4-years follow-up 3% of the participants were on full-time sick leave. For annual proportions on the other benefits, see Table 2 . During the 4-year follow-up the probability for working increased and the probability for being on sick leave decreased (see Figure 1 and Table 2 ). There was also an increased probability to be on disability pension, both partial, time-limited, and permanent.
When summing up cumulative days within each of the different benefits and working during the 4-year followup, the participants worked an average of 2.2 years (95% CI, 2.08-2.32). The average time on partial sick leave was 4.8 months (95% CI, 4.20-5.40), and 3.6 months (95% CI, 3.24-3.96) on full-time sick leave. The average time on medical rehabilitation allowance was 6 months (95% CI, 5.28-6.72), and 9.6 months (95% CI, 8.40-10.80) for vocational rehabilitation allowance. For disability pensions, the average time on partial disability was 4.8 months (95% CI, 3.84-5.76) and 6 months on full-time disability pension (95% CI, 4.80-6.72).
The probability of working at different points in time during the follow-up was not related to the benefit the participant was receiving when they departed from the rehabilitation clinic (see Table 3 ). For those working (i.e. no registered benefit) at departure, the probability for working after 1 year was 52%, and it was 54% at 4-year follow-up. Those that were on partial sick leave at departure were more likely to work during follow-up, compared to those that were on full-time sick leave, but this was only during the first years, and the confidence intervals were wide. Those receiving partial disability pensions at departure were more likely to work, compared to those on full-time disability pension. However the numbers of patients on these benefits at departure was very low, thus these results should be interpreted with caution. For those receiving medical rehabilitation allowance or vocational rehabilitation allowance at departure, it was an increased probability for working over time.
There was an average of 3.7 transitions between different benefits and working, during the 4-year follow-up. The median number of transitions was 3.0. The minimum number of transitions for a single patient was zero and the maximum number was 18 transitions. 10 individuals had no registered transitions after leaving the rehabilitation clinic, thus they kept the same benefit as they had during their stay at the rehabilitation clinic. 4 of these were registered with vocational rehabilitation allowance and two were receiving disability pension. The last four were not registered on any benefit; thus they were defined as if they were working from the day they left the rehabilitation clinic.
For full-time sick leave 61% of the transitions were to work and 31% of the transitions were to medical or vocational rehabilitation allowances (see numbers in Table 2 Annual proportions (%) and numbers (n) of individuals working and on different benefits after departure from the rehabilitation clinic 
Partial** disability
Time-limited*** disability Table 4 ). From partial sick leave a total of 86% of the transitions were to work. The main pathway to permanent disability pension was through rehabilitation allowances; a total of 54% transitions, while for partial disability pension the main pathway was from work; 45% of the transitions, and from partial sick leave; 35% of the transitions. During the follow-up period there was a total of 2165 registered transitions (see Table 4 ). The most frequent transitions were to and from work (950 and 668 transitions respectively). The second most frequent transition was from and to full-time sick leave. The single most frequent transition to work during follow-up was from being on full-time sick leave. The most frequent transition to medical rehabilitation allowance was also from full-time sick leave (141 transitions) while the most frequent transition to vocational rehabilitation was from medical rehabilitation (98 transitions). A total of 325 transitions were into partial benefits, of these 240 were partial sick leave/medical rehabilitation allowance, and 85 were partial disability pension, both time-limited and permanent. During the follow-up, a total of 81 transitions were to permanent disability pension. It was a total of 63 transitions from work to disability pension, either partial, time limited or permanent. Additionally for disability pension, time gaps in the registers were recorded; Figure 1 Probabilities for being on different benefits and working (state probabilities) during the 4-year follow-up. Table 3 The calculated multi-state probabilities for working in the 4-year follow-up, given the participants registered benefit or working at departure from the rehabilitation clinic 3 transitions from partial and 4 transitions from permanent disability pension, indicating return to work (see Table 4 ).
Discussion
Using statistical tools for multistate models in the analysis of official register data on different sick leave benefits made it possible to describe the composite process of RTW in detail. During a 4-year follow-up after a group of patients had finished a rehabilitation program, the average number of transitions between different benefits and work was 3.7 times. The maximum number of transitions for one individual was 18. This shows that the RTW process for people on long-term sick leave benefits, with non-specific musculoskeletal and mental health problems, may be long and complex. In addition to the high number of transitions between different benefits, the proportion of individuals that returned to fulltime work, i.e. no registered benefit, increased from about 10% at departure from the rehabilitation clinic to above 50% throughout the follow-up period. It seem to be a trend that those being on partial sick leave at departure from the rehabilitation clinic had higher probability for working full-time during the first years of follow-up, than those being on full-time sick leave. Our findings are in line with other studies showing that RTW can be a long and resource consuming process [19, 25] . It also emphasises the need for analyses of multiple, longitudinal and repeated events for a better understanding of the RTW process [3, 5, 26] . RTW is not an absorbing state and cannot be measured at a single point of time [25, 26] . Multi-state models, as used in our study, can be a useful method to analyze longitudinal RTW data. However there is no clear agreement about how long of a follow-up period is needed to get the best measurement of the effect on work and benefits, after sick leave and workrelated interventions [27, 28] . Our data indicate that several years are needed to get an adequate picture of the RTW outcome. Differences in design, populations and follow-up period in RTW studies make it difficult to compare results between studies [1, 27, 28] .
Our data also demonstrates the importance of including information on partial sick leave benefits and part-time work, when evaluating RTW after rehabilitation programmes [29] . This is in accordance with recommendations in research on sick leave [1, 5, 19] . For individuals on long-term sick leave, with limited ability to function, working part-time may be a sufficient goal after rehabilitation, especially when the alternative would be full-time disability pension. Since work ability is not a fixed either/ or category, but changes over time, and with varying circumstances, working part-time may also play a role in transitions to full-time employment [30] . It may therefore be important to have a flexible working life, giving opportunities for part-time work for workers with temporary low work ability [30] .
We found an increased probability for working after receiving either medical or vocational rehabilitation allowances, at the time of departure from a rehabilitation clinic. This finding is in accordance with the idea behind the legal regulations for sick leave benefits in Norway. Medical rehabilitation allowances should only be granted to individuals with treatable medical conditions, whereas vocational rehabilitation allowance is restricted to individuals with an expected likelihood for RTW after e.g. work training or professional re-education. After the first year on sick leave benefits, medical and vocational rehabilitation allowances constitute a secure source of income for longterm sick workers in Norway. These allowances are equivalent to the sickness benefits system in Sweden before 2010, where sick leave benefits could be expanded beyond the first year in certain medical cases [5] .
However receiving such benefits has been claimed to be a step toward disability pension, indicating that RTW is difficult to achieve after more than one year out of work. In Sweden the sick leave track record was found to be the most important predictor of the probability of being granted a disability pension [31, 32] . The probability of being granted disability pension following sick leave often begins with short term sick leave periods followed by episodes increasing in length, and with shorter and shorter intervals between them [31] . Few studies have explored outcomes after such allowances in Norway, but Landstad and co-authors [33] found that only 27% returned to work after receiving medical rehabilitation allowance. RTW was, among other factors, associated with prior work life affiliation, contact and satisfaction with the work place during rehabilitation, and experiencing a high degree of influence over their own rehabilitation process [33] . Even though this was not an intervention study, the findings may have relevance in the interpretation of the optimistic RTW outcomes in our study. The rehabilitation program emphasized client participation and contact with the workplace, and the final part of the intervention was to agree on a RTW plan. Workplace engagement, in terms of coordination and cooperation between client, employer and different stakeholders involved in the RTW process is stated to be crucial for success in reintegrating individuals on sick leave in working life [3, 20, [34] [35] [36] . Offering adequate rehabilitation efforts may alter a negative trend out of working life when it is given to the right type of patients. Furthermore we found an increase in medical and vocational rehabilitation allowance and a simultaneously decrease in sick leave benefit during the first months after the rehabilitation program. This may be interpreted as an effect of the social security legislation on time limits for sick leave benefit to maximum one year continuously. As the participants on average already had been out of work for 9 months before the rehabilitation stay, some were about to cross the time limit at departure from the clinic. These legislations, and the decrease in social security disbursement to 66% of the salary after one year, may also be an important incentive to RTW.
The current study adds to previous literature by a detailed analysis exploring the RTW process and pathways back to and out of work after work-related rehabilitation. To our knowledge, a multistate model on sick leave data has not earlier included this amount of possible outcomes. Lie et al. (2008) restricted their analysis to three different states, in their follow-up of low back pain patients in Norway [1] . Analysis on register data in the Nordic countries has been restricted to sick leave benefits and disability pension [1] and to unemployment benefits [32] .
The use of social security benefits and RTW is a frequent issue in public health research, irrespective of nationality [31, 37] . Comparison between studies may be difficult due to the large variation between countries in the regulation of sick leave compensations and the granting of disability pension [31] . Within the Nordic countries the social security system, representing The Nordic welfare model, is more similar, and makes comparison between the Nordic countries more suitable [5, 27, 37, 38] . These countries are facing the same challenges towards undesirable high rates of sick leave and disability pension [5] . The countries are also somewhat similar in the access to official registers, making it possible to follow individuals on sick leave through the social security system [31] . Our findings may therefore be generalized to the Nordic countries.
Despite the strength of using register data in the long term follow-up of after rehabilitation, there are some limitations in this study. Register data from The National Labour and Welfare in Norway contains spare information on whether a person is actually working or not. Hence we assumed that individuals were working in the time gaps between dates of benefits in the register. This is believed to be a correct interpretation of such registers since people that support themselves without a job usually have no legal rights to receive sick leave benefits [27] . Based on our analysis, we believe that the definition of work, being the time gaps in the register files, is valid. It was unusually many transitions from work directly to disability pension. This may be explained by the delays in the case procedures within The National Labour and Welfare system. Disability pension claimants may be without registered benefits in a short period while waiting for a decision. Data on unemployment benefits would have strengthened the study further. However the number of people on unemployment benefits in Norway is low.
Conclusions
The process to RTW or to receive disability pension was complex, and may take several years, with multiple transitions between work and different benefits. The multistate RTW model, analysing official register data in the follow-up of individuals on long-term sick leave, offers useful information about the long-lasting and complex recovery and disability process after a rehabilitation program. Further research is needed to explore individual characteristics and environmental factors associated with different transitions and pathways out of or back to work.
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